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Abstract 



^vSal?efif ° LVED: T ° make 3 radi °9 ra P hic ima ^ information reader compacter than a 

solution: a *i*5 r ^' r 2J^^2[t- 'sa^v^I^LS^L ^SSi^S*!^*!^!Sr?J-SS!i^^^L^y*^^ r ^_^^* ,ir * fip a ,a ^r B 8 h * be ^ m . 1 Mn 0 



nf h! t >, ' S 1 rran , 9?d 80 <he optical P atn * the reflec ted ^er light beam L art SSSm* 
of the ^ansmrtt.ng stimulating light M overlap. Since at least one part of the .optical path of the 5c tart on 

SEjSiSJ? f 'If n6 * *!• OP** 1 P ath of the •Bmulallno light overlap, spa?e c^X^PMal 
paths of both light is reduced. Thus, the device can be made compacter as a whole * P 
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<54> ttitsuaiifimKiMisff 

(57) iwm 

••/FS 7-145:, RltUtU— F3fcL<93£Ki:3ijg-f & 
St*. 





[a*js i ] wjtam&ttfi&tt-i ?4 >m.t . 

1^*3 ^fc*SW>#«^J^«aS5 flfc 7 4 

NdtLTMHHfc. 1ffiJt£*AfcttJI&*#|t!l£g 
f&£i±-£7QE#Sk, WE9-f V-fe^OffiaMME* 
ttfcfc t-Clt2XKMR61DR#Rfc *ft£fcftMHTfl| 

to* i t »mbr«scmniftflmnDaME. 

«^£< fc t,-«KtfIiS3ll^l63tofcS3t#a^flt^-f * 
#?g£<7)4-£< fc i-*fc aWBSilTO* i fc t» 

[■#13) lltt*>M^*ttlH-£^>'3iaU:. 

^^y-tyv^mu.y—hizftixmmz, mz%* 

*i*jt(4IWr6*l«jK»ilS*6j|3t*Ri:. WE^-f 
y^ymiHttWKMttlXMMKfito') . file 
jfciE*&fcJ: 0^R?^«-(4g.rktfc(f|,frld#3t 

«M**«*¥RMr**WR*«fc »HAtettH« 

V*>^fcM£ffii2»^&tt#Ott»fc#. iKKfct 
-»K*5V»"Cfi«-»irL«»^T^4C fc S#ii:t 6ft 
IMBftffittllBRilK. 

k bHBfcttE^ftX^ft^lgtffiift'i-t 

*¥H**>*l>fc< fc fc-*fc*«ftB3ft.Tiri*£fc £tt 

[0001] 
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[0002] 

mmm-r & t wmz tvknimx*** -fc& t r 

*- ammo* it: t> cofc . u-if %**>ma%* 
uo, nt>MM>mtti*Bm*mzx www 

fc«H8WR->TMM»**, -*£0WM««SR 

®&§5iiW£yXTA# ! £< WflfcfcSftT V *4 . 
[0003] ico^-r Afc± 0 HtefutHtMI-ffcte 

wimmizm Lizmt&®*m&mmmvmwimtf 
raafcL^-fjuMcieiisfu ix:uanMK>cR 

[00043 zzx\ ±Mitimimmzmm i yx 

*»J:if3XHafi«)«jft6»fe. ijgftilSfcLT. y-h 
fc*t LTt8#fc]6;e3fe£5Slf-f « vjtilHWJ U 
3fcSi58R#gfc LT\ !M>OTfcJ:9MB3braHK< 

5 y-te y-ti&fiW-r « fc k t 
fc, -kia5^>'*!®fcJ:y r 7-f y-feyf-Jrv— f-fc*fL 

|6jfc^irt4^E#S^<l^!tfl}«*«lflg$ii-cvM» 
(^g3B360 -111568^-. [SJ60— 236354^-. ^BWl-lO 

154W ) . 
[00051 

HWWWifcUidfc-tftlMI] fc^^-C. ±aU^7 
-f y*il*5 itf >^trfflv^lBHIIH#(Mffl| 

[0006] «MB4JdEW»fc»Mf Sfut 

or. (aeiEwtoiotJHBfe/MWW-iifc*^** 

[0007] 

cry-ttbis-hfrtiyj y±y*ttX'<rm%m±<r)% 
KO-S8fc?r«t8-fr4^fcfcJ:0. jW^A«Sn£ 




[0008] 1-^^.^*^^ i oftSftSSiSfi! ffit$ 

7 4 ytvytx-mitrb ummfftm^nt . hub 
ut)t>ixx^iz.t*\^ . jar. rd. ) s-^ffit-r 

[00 0 91 iiT. ■&%*%3N9*flUM-££¥6 

T, ±IEMft03fc«&<7>4«$r< fc t-&P±£»f 

[ 0 0 1 0 ] ?4 vm.t LTtt. «**T. ftRlffig* 
fl\ LED7M*fcW?If4£i:a«rfc*. ;;t7 
4 VftjIfcJi, hfflfcSt LT 1 <JC7C«<0fl!SBae*-H^ 

^T'fcSfcWtffflCflWLoril^ . W£tf7'D- 
Kx U TU— f^E L (Electroluminescence 
3tfflt&^> fcTSft. &fc#SL<tt, LEDTU-f 
ifcHra-KxiJTU— PMUJJU £ftt«3«W*» 

[00 11] ifcJUWf VtmfchWfctlhWSat. 
f? it£ tl ') S-f / <A*ttteiflif S *l* > WX#C* t X 

*>S.Ifc#a±U\ 

I o o 1 2 ] m ymto^mzKtzwmmmz 

[0 0 1 3 ] 4fc. B8£ftK¥B2: LTIi. UBiLfc 
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i^y v h y tf/v-wyx. X 'J -y K -te/W7 * -y 7 L-VX 
£tf&fc'£ £ fc#T# « . 

[0014] si***^- m. srsiisftfcx- ^ 

offiSfflSTCu*- X'h OWPifctiWH 1 **) 

[0015] *vh55-fctt. Bi6%*K«tUB$8 

XtKIW* JL •? fcBSSftfc^ -f ^ o-f -y ^ S 

[0016] a*, ±fe3^'4.ajstsfutng3t(7)v 
[0017] >-t^-9-fcL.-r«i. r ; e/i'7rxs/y 

CCD. MOS^^-^-bX^SraSffl-r&dfc^T'^ 

*. 

[ooi8]*^. fmm±mm&t lt«. ^* 

BfctRffii: j6« 1 # 1 t*fJE£?rSiKfi^-Cfll«SaTV^5 
-fe/l-7*-y^U>-X (SISffi® ; lilTfaS) 
•yFU-yXTU-f^SM^^U^XTU-f . i^y 

[00 19] Sfefc. >—Ffc7^y-fey^fcC0SO« 

r$wffi&>-m±.x'h'>x, mmxvm&izmmi*^ 
[ 0 0 2 0 ] y^y^mmt^WL^tmm^ 

iPO#*<Ag)fcBcO*$£li, 10-4000// mfct-4<^*t 
a^-C* 1 ) . mz 100~500/<mfc-rS<O*<jl5F i u< . 

tilO0OKU:T'ftS£fc*^L<. Sfet^-fV'*^ 

hco-ffli 0 tft< *fciiPi»T**i fc 
< . mcltiJEWC* -5 T t i v ^. 

[0021 ] a*. esai'-r-teiaiHfcF&tiefc 
fizmn t ^m?55r-B#^ * y irtsi $ 
zm+zmk-ftinx^. 

[00 22] ttz. ^SE#gtJ:S. ?4>%M)3JlV 




94 y^vv^-viznLxmmzffljiZith-Hm 
zntov&ms&him. -r^h^wn^xhtzt 
ftltzkoiz, yjyym^jj v-ty-trtv'-hco— 

i ± n L . mm W iSHfcS-frTS 

[0023] 7<fy%Mk?'(y±yv-bli. i^-hco 
W-BBWEB3 *i«MA(z|Rt t OfS. I> . 
[00 24 J &fc, JiLt£0#|KHBIi, JjlTcO*^com 

2 <oft9tii®tafflffi^ro^Btov vet. v ^tntiiffi 

[ 0 0 2 5 ] *^W|g2^2R|fS«tRffi$8S?gXilB 

4 y -t y f(cft t X , «ffitfirj&] k 1 (c«BP»Ettg8tX 
WEiSShfe^ y-fey-*£ffit>6kii>(;:. £?55 
4 y - t ytf (c J: -o T i'- b <a&ttfi?#A>> t» Wffb 9% 

J»Wfc1T 3 £ k (c J: •) . m^^i^^coxib 
h. 

[0026] T%btt%mnm2<nimimmimi 

E8B»i. Bttfl)Bi8*taJBf*9'f>^ait. 
*tt«>BS££. JmBflHltM#mee3tutfni 

(XMjrffl) UJ:t^£iifcB3W-**i»i (AM 

:fri*J) K*S&^#«^^*lEi&$;h.fe5M y-fey-tf- 

4 y^iifoitfuia^'r y-try-9-£ffiEx-M;:*ti/c 

£¥&fc . BSE94 ^-bVirwttJ* tWfflWWG tT 

AI:frM^<dkttM«BBM%RBBict)^T. I9IE5 

is- h*»&BIE?4 y-by^(=M5frfe9^j%5fefecO* 

.Ik£:«M&kt6i<0T£&. 
[0027] ;c0M3£cTOt»W^< k t-S?R±co£ 

<kk^k£ftffl$tfl>£kl;:J:oT&1-tOT£>.& 
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[00283 ^ci-e, vAv^vttms&hzwm 
y*y^Sft®£fc(t&3fc|g*gj:9 

9$&B£¥tfB3&ZiiT * 94 y-fey^^k IX. 5fc 

-nmz<?\,\xi>-wmmz££.~? y «j <v7xy&wfflx 
&&i><»i,zm&te>Tit%<. &wrmx±-wmfti,z 

iiniJMewfcftwiMdmii^if m= mj** . 

[00 2 9 ] ^<7)<J:-5tc, 94 y-feyW^tt^ifiitJj: 
fet0)T*S.kk,k(;:. j&ftgr fc 0«-)£tB£&&? 

1 ^mfrmftx'mmizmtfim.%mzim 

[00303 

If, ®S*<03fe»^i5:<kt-afk«^^3BKO3eK 
w^«flr<k i>-&btfm&tL*bt>tiX^&fi:>t>, mfc 

-B^>sfl:-r * w*^3tfs«os« 
i>-uktf}m Zit&zkiziir, x$m?z>mmz& v % 

ik**TS 3.xbffi$£<7)$SJ6{>£> 

[0031 life. 9-fy-fey^. 

m&<m%m$(&gisij\ktiivzixizm£,i'&i3 

Mz*h?tim<mmm%*imfk2tixfiif8.zti 

WRT^Sjiatc&tt&Mffi) i 05i< k t . 54 y-fe 




fccj: 9, v-hnzmzbcomm 
C 0 0 3 2 ] *& H Jtoftlt8B<tti$gSJBg!E 

smmzi sax n-5 * fe t ri 5 . 

[0033] 

[*9i*>xit«>»»2 jar, 4wn»i»maiflMff«i 

I 0 0 34 ] HI ( 1 ) «i*Jl^a^«iS«tffgg|K 
SjSo-^iS®li£**?$f8B. pm ( 2 ) « ( l ) (c 
*LfctttMHftflfflMB]Mto I - 1 «aSr®Sr^tBr 

[0035] H^OJSW»Ji«fSfg^]ixg S!i:s fa m 

w&^mmmmzixfcwn&w&mi'-v (jar. 

*Wh4Q. tg4g% lOO/zmrfSSgfeStf 600-700 m(T) 

-Hxyr¥**U-f (KT, BLDt^3) 11, B 
LDllfrtai»*<Ufe||«OU-1f*Ltjart-*3y 

^-^UvXfeJ:Of-^rrSi{c^At*-A&te(fS h-y 

ttiTis&omttmifxmivf^ >- hawser 

* •/ h S 9-MfcJ: 9fiatS<i>ai«Ol/-f%L 

^X7MtHj) 15, &*VZffMlM:>lr?t v 9 
U>XrU"fl5tJ:i3Tff««fcS*i. *»M?-14 

«^*4HI«miH t 21fl558BiK«*8**J|l 2flD 
XT M 16fciMLfc«WWl3BtMfctt4»fcaKrt-4 . 

*Mtaasft.*aw83t*»h7v^i7. mag*? 

h 7 < /^17£iMLfc««|}lHfcM*»fcLT3eiS 
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-20. SJ:V9^>Hs>i^-20tliaW-44HB«5|iB|{ 
?21*&ttA3ftttl*M^*TMM&9Htt«c 
»*t-4B«IHIfiBR#S30tflli/!i||«-r** . 

[0036] SlO*/U7:tv?WVXTW15M:. * 
7h5 7-14_tfc£^T. h 5 0±coW^^feKM 
1 #1 STUflW-ftflfflfffc -f SfftB* 
frU »2<0-fe/P7*- y?UVX7W 1 6fct. 
**P2W5»IEHfc:iNvt\ l»$9-14Jbtei«t* 
*WH*3t*M«>«* 1 *f 1 0*£ STtgOtt-tttlBfc-f 
*fBB*«rf-. ftfBHlOtajff J;5fc. ismiaxv 
m 2 <D-fc/U 7 * <y ? U V A 15fe «t #16 fcft iT . 

^- >• ^>±^mm±M<r>mMi: 1 *t 1 <^±# g t- 

WmT2l«>»IEiif(=«MRt-4ft^fr»-r 1 oco-fc 

[0037] 3VX-fuyXbh-Vv*u> 

*i2liay *-£wxt h-^-y^x^yxb^&^it 
tdRS t <0-Ctt:3r< , U— TJ£L >y h $ 7-14±T 

Bfa««a«ifeswrt-*t,wT*nHr, ^yvKy*/u 

[ 0 0 3 8 ] CI iT. * -y h S y-Utt®&%.tzZ V- 

[0039] 74y±>v-wzmL<\t. m2{Z^t 
±3t. ^^x^risj (mstifo) £.m~>T&m. ww 

lOOOffltLh) «0*®E»i!^F21*fE5ll§^Tfl!«S^T 
3W96R«ratt«i«i, |$ 100>umXtt lOOAimg 

S. Kcii, *©^^21i:LT««*W(w(i, TW 
7rX^y3y-bVt. CCD-bV^iTtJiMOS-f X 

[0040] mzttmm&mwmmmmB. 
<mmz-o^xmm-t?>. 

[ o o 4 1 ] *-f , hmH&wim&mt 

hztizi*), z <nfc&K)i> b 40±(c:««i $ hfz . 

■KftttF L < , ^ h 40(^»X|»iieK#eQOlcA. 
[0042]-*. B L DU*», ^.m lOQumm^. 
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J^JFfTtf-AfcSfu ^•xbS7-14{Cj:'?RltSfL 

XJSfmfcffloTBtrattK («Md L % lOOjurn) {=« 

[0043 J V— WCLtt. s/-h50±t£B»t*H«O 
mm (tftfidi. B& lOO/i m) <0gSftSt3fcft$rIJig 

stir v^iwtimMiHR(=£i:^iMau^^f^ 

(0 0 44] 5^hS0fr6**Lrtd**»te*MUt, « 
ltt*/P7*v?l'yX15fcJ:9 3 P?T^fc$fu l— 

CAW-*-*. fi^SBBfcMfi* ?- 5 

&§U ^w-t/i^* -y? uvxtm Wei 5 
4 >^*^?t4He«mraiaK£n&ft 

*§ixS, iOlR. Sg20-t^7*»/?P>'X7U^16 
£iS§ Lfc^R3^Mfc{|j&»fc:fiar*4 . S/- h SO* 
B-CKItUfcU— y*LA«. ••/ h 7 4 >V?mz 

[0 0 4 5] LT 7 -r /U* 17 Srilifi LfcS^&3fe#M 
HWBR^RSOfcAa 3*U jefrW h 40«S(2S(CW 

MfljfclMHBi:*. *»/hS5-14fcJ:l/3Sl<0*/P 
7*-^l^yXri^-fl5lc,k0filSS-a:T^«^46, u 

[0047] m3\$*m\<r>&2<nmmwmmmL 
m.nmmm^m^ m4\m3\,ZKi,tzm.m. 

[0048] m^eiimwmmmmmst. ->- h 

50£KSLT*fflY:frfotelftS*S^^b40. igtig 
1$ 100/imcO^OU— fJfcLi&^-bSO^ffitB&Ttf 
fc?W4BLDll, BLDll^^ajlt$<lfcHttOU- 

if*L£gi3fe-f * 3 y is>xai.v--fimz<r>?>. 

&12, v— h 50£ffifctt LT 45£coagr*fltfgttT BSS 
fufc, S'- h50CKtf SttCASf-t* i: 3 £l---»f:£L 
t8atLIWWI63l£M*»t1-6J: 3CI«e8*Ui&*-y 
h$7-14» *»h$5-14fcJ:9iat3flrt:»IISOV 



-f«Lt. ^-h50_Bc*8IX#|6jfc?&-oTgtfi>t& 

m 1 tf)-fc;U7 tvlV yX7 W 15CJ: OTOftSfct 3 
<l. *'yhS?-14*a6Lfc»««3t«M*. fiBftt 
5 94 ^4s>^20«r*lfrf4#3W3ei»T21O»IOT 
k&3tttl>%2<?)*.fo-?*v9\s'yXT\>A\b^ ?2 
0-te/U7 * •/ 7 V >-XTW 16*ji)fiLfc»^l63t3fcM 

y-feVt-20. fcitf 94 y*>"^-205rfl! 
J^*««^aa(«tT2l36»4>ttJ*l5*lfcffl*ft, v-h 

50<^fi^MU5§-(irTiilS:«^-r«.JllS:#S3li*L, 

[0049] mi<7)*lV7t vVWXTVAWii. * 
•y M 7-14±tffev^T, S'-b50±<7)»^3S3fe#M<7) 
IStES* 1 J* 1 «-C*MW «flmt-r *frWMr 

[00503 ifc. ayy-^uyxtb-y -y^wy 

^*^=3rS3t^l2{±, BLDll*»feOU— TJCLt* 
•y h 5 9-14JbftM«MtWC«*t6 . 
[005 1] *vhS*-14l«Hffll3fc*l'-"tf3KLfc 
x-b50A.^3tf&J|jg3^3e*ST?>Stttt, « 

[00 52] 94 V*yif-20(if¥L<l±, H4t«f 
Aifc. *WX*iaifcaoT«R (WitflOOOBjU:) 

cvmmx&ifiizmtiz 1 1 tic. i«*wx* 

SFBl(i**l*h.. Wi 100ximx« 100)umSSO^:# 
SiC^ltitt 100/zmxflS 100jtxm8aE«*ft*«»3&» 

[0053] fcfcJnWWlfc J: SUDSCJrat LTJi# 
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[0054] a:t**i»gs<oMtJSMfiHt«^i!aig 

[ 0 0 5 5 ] £t\ jaE^h40*«5«JY*rtlfc»IM- 
*8®fS1t3iri*S1f lEIJsSil*: h 50* *W Ytf Wfcit 

[0056] -*\ B LD11**. &$H« 100jumeo»:R 
U i<0U-f3tLH:, *0»|^(cRttfciifc3y* 
ilWt-AtSil, *»hS9-14fcJ:')E>t8*i 

tl, %W*if\s7 tvtWsXmz**) . x-h50_kfc: 
fc&XirifiltiBoTEtfifttt (tSMBd L RS lOO^m) 
fc**3*Ui (05 ( 1 ) #flR) . 
[0057] x-h50t=A3tL!t^ttOU-^L{±. 

(tMdt « mum) (vm&immt:® 

ft. <H0 < 2 > WPJ) . **H|*^fc*itt*3MMHlS 
11148 (3) fcjR-fiflH:**. 
[00 58] x-h50<Z>fWId B a*#6>69t%LfciI 

%3LkZti. U-if3KLfc|51-03KKSrR*fKa#t=it 

TM16tJ:9, ^-fV-feJ^aotflftRfftftlfiCW 
*?21<OS3®£*d6«J*lS. CCOIR, $2«3-fert'7*- 
■y ? U vXTM 16&SiaL7tW^^SKMtilA>{Cii 

* y b 7 -f y^i7t J: "3* «/ h Sit* . 
[0059] ZZV. 7 A >-fe>-W0cOS3effl±fc*Jlt 

B5^(iH4 fcjjti-J: 3 1 , x- }«50*}MI£*slt« Xlt 
Hd„ ^BlY^rSltC*jfti,35iI-M-W3fcti^mm : ?21 

(fgtt 300wm) K**lS-$-S*>«0i:Sim>3>. 
[ 0 0 6 0 ] 94 y-fev-raxi. **«3H!i*721fc:J: 

T#feixfc««^Q»iao»#a3H=A* Sit* . 
[006 1 3 taft¥l£3itt. i&Kjv Y-Vxrmffl&mz 

«J««fc, ttJ^*«ClSdllS*2ia»*>tf>fl»Q** 

[0062] iOflsJBfriaT. H6*J J:tf7*ffiVvrB 



•(tti.fcftc z/-h^m±.i.zm&im%%XM<?) 

jlEM«>ttffdH fcj»«-Srt-**3fc. S"-h50fc?4y 

SffiJiCfcJt&ff^fcfcMWHMBd,, k^^y-fey-t 
20(73S3t®±K:fe(tl.»^%3lStMCOl|1id ll fciS^-f 

[006 3] t-T. 06 (1) j/-h50 

iifctt»fc*»vvctt. u-ifiKLOJK^'JtiO^-h 
5(WWs i rt*frj-c$r< . fifieBLfcJ: 3 (ctoiGfflR 

*M*96«r*-*. ^-h50cogPdrsi*^4t:!ti»^» 
#3teM<03fcttiQ2-C*9. ££>J!£SQ2<0«$3*J3te 
M(i. v->-50<75gM4S 1 t:*fJE1-|»3ieigS:m3l ; f?iJ20 
B (194 MS) tfaeOStSimiteJ: OgftSfU x- 
h50^(i S 2 tfc»^&3t#M?)3fcS{iQ 3 X' 

s 2(cwiB-r-&3eiis:»s^2oc^^m*^2itc 

[0 0 64] *W»*f21 (20BM) USXLfcjfct. 

sjBE¥S3it=^'t«.. m^fi&ttxcKttsra 

<20B?lJ) *>^|giSSn7tSWQ' 2t. ^3E^Uh40 

p«*yWEtt8-t* (B7*M) . F»|Hc« 3fcm23$8f 
«1 (20C9IJ) («BKL^»Q3on«ftXXM»« 

WQ' 3lcft€£iaLT. ;ft.SrSnS[^S31t:IS5SL. 

jjn»#S3ime^sii^®?Q' 3*, j^-hawHwa' 
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